Using BLAST

« Finds best local alignments
» Provides statistical significance
« All combinations (DNA/Protein) query and database.
— DNA vs DNA
— DNA translation vs Protein
— Protein vs Protein
— Protein vs DNA translation
— DNA translation vs DNA translation

* www, standalone, and network client
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« Basics of using NCBI BLAST
» Using the new Interface
] — Improved organism and filter options
NCBI Molecular Biology Resources . New Services
— Primer BLAST
Part 2: Using NCBI BLAST — Align 2 Sequences Integration
— COBALT - protein multiple alignment
+ BLAST URL API
+ C++ BLAST binaries
December 2009
Basic Local Alignment Search Tool BLAST Activity
* Widely used similarity search tool ; I FL[R““:‘;:Z‘ZZ“MJ ;
y y E J Weekdays often exceed 400 K searches E
» Heuristic approach based on Smith Waterman algorithm | & ? Y . L 8




BLAST and BLAST-like programs

« Traditional BLAST (formerly blastall) nucleotide, protein, translations
— blastn nucleotide query vs. nucleotide database
— blastp protein query vs. protein database
— blastx nucleotide query vs. protein database
— tblastn protein query vs. trar 1 nucleotide
— tblastx translated query vs. translated database
* Megablast nucleotide only
— Contiguous megablast
+ Nearly identical sequences
— Discontiguous megablast
« Cross-species comparison
« Position Specific BLAST Programs protein only
— Position Specific Iterative BLAST (PSI-BLAST)
+ Automatically generates a position specific score matrix (PSSM)
— Reverse PSI-BLAST (RPS-BLAST)
« Searches a database of PSI-BLAST PSSMs
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BLAST Searches by Program
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November 9-13, 2009; n=886,407 “ tblastx

Nucleotide and Protein BLAST Programs
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Local Alignment Statistics

High scores of local alignments between two random sequences
follow the Extreme Value Distribution

seoias oand TAIN

Expect Value
E = number of database hits you expect to find by chance

size of database

m E =Kmne?s or E=mn2°

K = scale for search space
) = scale for scoring system
S’ = bitscore = (AS - InK)/In2

expected number of
random hits

Alignments

Score

(applies to ungapped alignments)




The BLAST
homepage

ToofthoDay

http://blast.ncbi.nim.nih.gov/

Basic BLAST: Databases

SIMIBS J1|qnd

Non-redundant protein

Choose Search Set
Databas(
g;g:::- nr (non—redundant protein sequences) -

— GenBank CDS translations o shown. @
swew| —NP_, XP_ refseq protein :
omona]  — Outside Protein ﬁfear:itlses

* PIR, Swiss-Prot, PRF [Lblastx

- PDB (sequences from structures)

pat protein patents
env_ nNr environmental samples

S20IAI9S J1|qnd

Protein Database Sizes

12/04/2009

Database Sequences Residues
nr 10,133,783 3,456,922,644
refseq_protein 7,413,069 2,589,005,568
swissprot 430,511 159,291,105
pat 817,680 166,184,433
pdb 44,202 10,171,945

S30IAI9S J1|qnd




. . 2 2
Protein Database Selection 3 Nucleotide Databases: Human and Mouse ©
g g
refseq; 3% pat % . %
db: 4% | @ | Megablast, blastn service | @
pdb; &7 env_nr 3 3
; § §
swissprot; 4% Choose Search Set
Database £ Human genomic + transcript € Mouse genomic + transcript © Others (nr etc.):
[ Human genomic plus ranscript &l e
* Human and mouse genomic and transcript now default
« Separate sections in output for mMRNA and genomic
« Direct links to Map Viewer for genomic sequences
November 9-13, 2009; n=222,791
Nucleotide Databases: Traditional = Nucleotide Databases: Traditional =
g g
% Databases are mostly non-overlapping %
w w
[] []
Choose Search Set : * nr(nt ° htgs H
a — Traditional GenBank HTG divisi a
Database OHuman genomic + transcript OMouse genomic + transcript @ Others (nr etc.): — NM and XM - ivision
Nucleotide collection (nr/nt) He 'S . * gss
Organism Other Databases REEERE gss s
e Nucleotide collection (nr/nt) clude "+ + refseq rna — GSS division
Reference mRNA sequences (refseq_rna) .
Reference genomic sequences (refseq_genomic) /2 will be shown. & ¢ M © Wgs
Exclude NCBI Genomes (chromosome) _
Optional Expressed sequence tags (est) ) NC— RefSeqs - Wh0|e genome
Entrez Query Non-human, non-mouse ESTs (est_others) Services — GenBank Shotgun contigs
Optional Genomic survey sequences (gss) blastn Chromosomes
High throughput genomic sequences (HTGS) tblast
Patent sequences(pat) tblastn . d best ° M
Protein Data Bank (pdb) asix - . _ environmental
Human ALU repeat elements (alu_repeats) — EST Division samples
Sequence tagged sites (dbsts) . i _
Whole-genome shotgun reads (wgs) non-human, non
Environmental samples (env_nt) mouse ests




Nucleotide Database Sizes

Nucleotide Database Selection

- -
£ £
Database Sequences Residues = =
8 refseq_genomic; 1% wgs; 1% 8
nr/nt 10,362,162 29,617,088,643 ] £ 1% chromosome A
g refseq_rna; 1% esu % htgs 8
= P / ____gss
refseq_rna 2,042,538 3,240,301,155 est_others; 1% env_nt
mouse g+t; 4%
NCBI genomes 10,047 49,094,451,709
est 63,832,451 35,136,825,005
htgs 143,742 24,082,224,044
gss 27,198,629 17,658,377,015
wgs 31,377,631 149,309,157,200
12/04/2009 env_nt 17,708,548 7,218,208,433 November 9-13, 2009; n=535,836
Universal Form: Protein
b RGBT BLAST ity aie ?
g | blasin [asio]| lasts | oiastn | thastx g
» Enter Query Sequence oo e »
o o
3 o G uorysurange ]
g From g
8 8
. . o, uplosd e e
Using Basic BLAST S| —

1 Align two or more sequences

Choosd .
Catabase Program Selection
Organind

s Algorithm @ blastp (protein-protein BLAST)
e 0 O PSI-BLAST (Position-Specific Iterated BLAST)
’ O PHI-BLAST (Pattern Hit Initiated BLAST)

Prograt .
el Choose a BLAST algorithm &
CPHIBLAST (Patlams i italed BLAST)
Croose 3 BLAST agrthm @
arom o
[EE——
» Algorithm parametors
w " 4




Universal Form: Nucleotide

Limiting Database: Organism

- -
[ otesn | bistp | btsss | st | tassx — Z Choose Search Set Z
Bonmar 5 5
St Cuery/Sentenc ol Database OHuman genomic + transcript OMouse genomic + transcript @ Others (nretc.): | ¥
Enter accession number, g, or FASTA sequence G uerysubrange 3 3
. = mamm| ) 7
rom 2 - 2
& . mammals (taxid:40674) @
Organism —
To
Lgss More Optional : ] Exclude '+
4 [0 top taxa will be shown. &
Prggram Selection placental mammals (taxid: |
EX‘C'“":‘ egg-laying mammals (taxid:9255) bacteria
Optirfliize for Fiahlsimiiarseatuences (erablast phonal mammalian hepatitis B-type viruses (taxid: 10405)
© Highly a (meg ) E"’_’“ Query “Streptoccocus de la mammite" Nocard and Mollereau 181
O More dissimilar sequences (discontiguous megablast) Optons! Mammalian virus group (taxid:353212)
- Mouse mammary tumor virus (taxid:11757)
O Somewhat similar sequences (blastn) T 3
Choose a BLAST algorithm &)
Meore
Program Selection Less
Optimize for @ Highly similar sequences (megablast)
O More dissimilar sequences (discontiguous megablast)
O Somewhat similar sequences (blastn)
Choose a BLAST agortm @
Organism autocomplete
BLAST ‘Search database Human G4T using Megablast (Optimize for highly similar sequences)
() Show results in a new window
b b
g g
g g
Primates and Rodents without human or mouse ’7” - @
Choose Searcl g Eliminate models and g
3 ; 3
- 3 environmental samples 3
Database (OHuman genomic + transcript (OMouse genomic + transcript @ Others (nr etc.): & P &
[Nucleotide collection (nr/nt) e
N
o N
e primates (taxid:9443) O Exclude (% E:ﬁll::]e ™ Models (XM/XP) @ Sequences from uncultured bacteria
human (taxid:9606) ™ Exclude
rodents (taxid:9989) ] Exclude Entrez Query biomol_mrna[Prop] AND srcdb_ddbj/embl/genbank[Prop]
= Optional
mouse (taxid:10090) M Exclude - Enter an Entre: ry to limit search &
Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown. @

Entrez query limit, any valid
Entrez query.




Algorithm parameters: Protein

Automatic Short Sequence Adjustment

¥ Algorithm parametely’ | ooy g g
General Paramete} % [Job Title: Elvis Lives! %
) ")
Max target ( [ No putative conserved domains have been detected [
sequences adisplay & 5 © Your search parameters were adjusted to search for a short input sequence. 5
A 100 M. limit It: @ >Oiref|27_06182433.1] s histidine kinase/zesponse regulator [Vibrio alginolyticus |
Short o ay limit results ¥
ort queries Automalz50 Y Request ID HEO9100G( '3 oeas1265.11 sonsor hiseidine kinase/cesponse rosulstor (vibrio aisinolyvicus
Expect threshold 79 Status. Searching [1engtnesma
Submitted at ThuDeo3 | £3ere.tioa? 8" 13045, FaliSiee
Word size I3 Current time Thu Dec 3 1 Query 1
Time since submission 00:00:08 Sbjct 361
Scoring Parameters This page will be automatically updated in § seconds [>C\gblepss0247.1|  phosphosiycerate dehydrogenase (uncultured SUPOS Gluster bacteriun]
Matrix (‘sLosumez 1#] & . - Protein Fion 2 3757 (1004), Bonitives T 5/5 (1000), Gaps = 0/ (08)
) Adjust to set stringency = Query 1 mvis s
Gap Costs Existence: 11 Extension: 1_[+] © e-value 20000 soict 8 PS03
Compositional [ Conditional T T Word Size 2 Nucleotide alpha (molybdopterin) subunit (Kiebsieila variicola
adjustments . " Matrix PAM30 Rucleolide (rolybdopterin) subanit (Klebsiella variicola
Default statistics adjustment Comp Stats off e-value 1000
Filters and Masking for compositional bias P . Word Size 7 031
Low Comp Filter Off X 375 100m), caps = 075 (0%)
Filter =] complexity regions & t’lat”é Fil 8&3
ow Comp Filter
oo 1 Mask for lookup tabre: Off now by default. Conflicts with
] Mask lower case letters & comp-based stats 2 Designing or Testing PCR Primers? Try your search in Primer-BLAST. _Go)
T
General Parameters g g
3 3
Max target 100 % 5 &
sequences Select the maximum number of aligne isplay @ ] &
. o 2 2
Short queries ™ Automatically adjust parameters for | Masks species-specific interspersed repeats a a
Expectthreshold 75 | ¢ *Essential for genomic query sequences
Word size >

|Human | |

Rodents

Scoring Parameters
Arabidopsis

MatchMismatch (2,3 18] & Rice
Scores Mammals
Gap Costs Existence: 5 Extension: 2 18] &

Masks LC sequence (simple repeats)

Filters and Masking

Filter % TpTexity regions
) Species-specific repeats for: ( Human 0
Mask task for lookup table only ©&

task lower &

*Prevents starting alignment in masked region
*Allows extensions through masked regions

Basic BLAST: Protein




The hard way to run a BLAST Search

An easier way: Entrez protein record

BLASTP programs search protein databases using a protein query. more...

Enter Query Sequence

Enter accession number, gi, or FASTA sequence & Clear Query subrange &
NP_001815.2
From
To

Or, upload file Browse. 9

Job Title NP_001815:muscle creatine kinase [Homo sapiens]
Enter a descriptive title for your BLAST search &

] Align two or more sequences &

[Mammals without

mammals (taxid:40674) ) Exclude +
primates (taxid:9443) ™ Exclude
Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown. &)

primates

Exclude ™ Models (XM/XP) O Environmental sample sequences
Optional

Entrez Query Exclude predicted proteins

Optional

Enter an Entrez query to limit search &

=] muscle creatine kinase [Homo sapiens] g [Format: GenPept FASTA Greanes Wars Foma¥ Doriodv  Smev v g
1 381 aa protein H H
NP_001 2 Gl [ NCBI Referance Sequence: NP_001815.2 Change Region Shown = @
1. Search protein with “Human S muscle creatine kinase [Homo sapiens] Cro ] ] S
: 8 » muscle creatine Kinase [Homo sapiens] s o nmay oo s
Muscle Creatine Kinase a oo B Sn .- . a
N 59521536288 | ref [N _001815.2] muscle creatine kinase [Homo sapiens] 8 + bLAST Soquercs Analysis Tools 3
2. Click on summary for NP_001815 o SR vanes it Bptemer, 2 T corsencomaie
3. Change format to FASTA S Eaagw. i st g
4. Select sequence i " Kinase myocarir o PubMed Citations
5. Copy sequence ot " o Paodt T T
6. Google search “BLAST” nebi blast download = ¥ s carso 2006
7. Link to NCBI BLAST Homepage ncbi blast2 S eomiog = ot | .
8. Link to Protein BLAST form nebi blast tutorial ‘e wentcairoians o901 | dentical Proteins
- ; s ana .
9. Paste FASTA sequence into form nebi biosystems o e i
10.Click BLAST button protein blast | Search protein database using a protein query O SR
it - blastp, psi-blast, phi-blast # mezathon
soomas Refseq mRNA
Enter accession number, gi, or FASTA sequence & Clear Hre ziﬁx&:xﬁ GER yus sncronsod a2 10 1 of sho sarafion race and s e Reference Sequences
>gi[21536288|ref |NP_001815.2| muscle creatine kinase [Homo sapiens] on day 1, only resurning :znpééri::-xa‘;ﬂ onday 6. Phisma CER WSS 1 e i gene
TVDDVI T Tho o ety e gre 5
FKELFDPII FKTDLNHENLKGGDDLDPNYVLSSRVRTGRST TR Bttt e s st one Tre okl cocodediy s gone s
KGKY IDDHFLF fmn et i Eronic v o cracing isase-mececeid wane s DTSSRl 0
WPDARG I TEETFKKAGHPFMWNQHL 4 oL Caraiotomy 113 (20; 12211 (B0an) e o e o x| Gene Record
cxv Y KIWARK  GONGRIF: CX-HS valuos > or =5 Sines the roferonce f
e
BLAST - o <™= HomoloGene Cluster ‘
BLAST Ad to BLAST form Database and limits
g g
g g
. . . Customize View 5 5
muscle creatine kinase [Homo sapiens] @ @
Sequence Analysis Tools | <. Choose Search Set S
Comment Features Sequence S S
BLAST S
LoCUS NP_001815 81 aa linear PRI 2 equsnce_ ’ Database | Reference proteins (refseq_protein) I3] ©| NCBI Reference Sequences °
DEFINITION muscle creatine kinase [Homo sapiens]. » Conserved Domains
ACCESSION _ NP_001815 Organism




Run Search

BLAST Formatting Page

] ]
< <
-2 -2
5 5
1] 1]
g g
; ;
Program Selection Job Title: gil > 0018152| le creati
|Algorithm @ blastp (protein-protein BLAST) ) Putative ::nunurveﬂ anma‘:r:s have been a;tvemu, click nn;:m image below ;ﬂor detailed rnl:nl:s. I
O PSI-BLAST (Position-Specific Iterated BLAST) uery seq. B . ¢ : i . : : i
© PHILBLAST (Pattem HitIntiated BLAST) uporfaniies e B ATP-gua_Ptrans superfamily )
Choose a BLAST algorithm @
Request ID
Status
BLAST Search database Reference proteins (refseq_protein) using Blastp (protein-protein BLAST) Submitted at
) Show results in a new window Current time
Time since submission 00:00:22
This page will be automatically updated in 5 seconds Conserved Domain Results
o | o
e e
s & | Sorted by e values E E|&
Distribution of 30 Biast Hits on the Query Sequence & H Sequences producing significant ali - y (Bits) value| 7
[NP_001123421 muscle creatine kinase [Sus scrofa] S=773 E=0 ] ] ]
< ref|NP 00132342 muscle creatine kinase [Sus scrofa] 773 . S,
i 3 QKTL 3
Color key for alignment scores 2 ref|NP 031738 muscle creatine kinase [Mus musculus] 770 0|8

<40 40-50 50-80 80-200 >=200
Query
I 1 [ 1 | 1
0 70 140 210 280 350
=\\

Link to Entrez ‘

‘ref NP 940807.1] sar ic mi

ref |[NP 001138686.1 sarcomeric mitochondrial creatine,

e
|7 X 10145

5 ine kinase [Bos taurus] 664 0.0
ref|NP 001075730.1| brain creatine kinase [Oryctolagus cunicu... 660 0.0
ial creatine kinase pre

%)e-145
9 2e-144

ref|NP 001012756.1 creatine kinase, mitochondrial 1 precurso... _505 4e-143
ref|NP 034027.1| creatine kinase, mitochondrial 1, ubiquitous... 504 6e-143

ref |NP 001075954.1 zinc finger protein 426-like [Mus musculu... 30.0
ref|NP 694771.1| netrin receptor Unc5hl precursor [Mus musculus] 29.3

Default e value cutoff 10




BLAST Output: Alignments

What happens without XP_ filter?

g Score = g
-2 Sequences producing significant alignments: (Bits) value -2
5 5
>Ozes|np 940807.1| DAE ic mi jal creatine kinase precursor [Mus musculus] ) PREDICTED: similar to Creatine kinase M-type... 772 0.0 )
ref|NP 001121124.1 ic mi 1 creatine kinase precursor [Rattus norvegicus]| 2 PREDICTED: similar to Creatine kinase B-type. 653 0.0 3
Length=419 -3 ref|Xp 868659.1| PREDICTED: similar to Creatine kinase B-type... 551  le-156 =
GENE ID: 76722 Ckmt2 | creatine kinase, mitochondrial 2 [Mus musculus] o zef|NP 001138686.1| sarcomeric mitochondrial creatine kinase ... 509  Ge-144 @
(Over 10 PubMed links) ref|Xp 535451.1| PREDICTED: similar to creatine kinase, mitoc. 503 de-142
ref|Xp 860111.1 PREDICTE! similar to creatine kinase, mitoc... 501 2e-141
Score = 511 bits (1316), Expect = 7e-145, Method: Compositional matrix adjust. ref|XP 859467.1| PREDICTED: similar to creatine kinase, mitoc... _498  2e-140
Identities = 239/361 (66%), Positives = 285/361 (78%), Gaps = 2/361 (0%) <lvn osaran fmin - . 497 3e-140
Query 14  YKPEEEYPDLSKHNN RrRacEDy DLGVDNPGHPFIM’I‘VG 73 Results filtered for domestic dog proteins. :iz :e';i
T IGVDNPGHPFI TVG i icti 412 -
sbict 48 U DNBOHEETRIVG 107 26 additional gene predictions from.Dog alone. Tiss 3e0s
Many are extra splice variants predicted by Gnomon. 318 2e-86
Query D{DDLDPNYVLSSRVR 132 Tef[XP 854438.1] similar to Creatine kinase B-type... 239 2e-62
R F m SXD_ YVLSSRVR ref|Xp 853207.1| PREDICTED: similar to creatine kinase, brain... _224  6e-58
8b SSRVR 166 ref|Xp 851000.1 similar to creatine kinase, brain... 202 le-51
ref|XP 853614.1 similar to Creatine kinase B-type... 199 1e-50
gap ref|XP 542948.2 similar to creatine kinase, brain... _197 8e-50
ref similar to creatine kinase, mitoc... _144  8e-34
pOSItIVe score N " ref similar to Creatine kinase B-type. le-32
(conservative) egative or zero rot siniler to Creatine kinase B-type. se-22
ref similar to low-density lipoprotei. 4e-20
ref similar to Creatine kinase, sarco. 6e-20
ref similar to creatine kinase, brain. 4e-19
ref similar to creatine kinase, brain. 6e-13
ref|XP 851013.1 similar to Creatine kinase B-type. 2e-12
ref|Xp 849758.1 similar to otoferlin isoform a is. 6.1
Other Reports TaxBLAST: Taxonomy Reports
z T s z
£ Lineage Report £
& Eutheria (placentals) &
) Leuras )
g . g
3 - [carnivores] 2
] - [zodents ] ]

TreeView

N
Other reports: >Search Summary [Taxono;nv reports] [Distance tree of results] [Mu\tilp\e alignment] New

COBALT

Tax BLAST ;
extension

768 3 hits [rabbits & hares]

Oryctolagus cuniculus (domestic rabbit)
at) 766 4 hits (rodents]

Rattus norvegicus (brown r:

Organism Report

Four genes in each mammal.

Sus serofa (wild boar, ...) leven-toed ungulstes) taxid 9823
23021.1| mubcle creatine kinase [Sus scrofa) 773 0.0

&f NP 0103301611 sarconeric mitochondrial erescine kina... 505 26-144
Mus musculus (mouse) [rodents] taxid 10090

ref[NP 031736.1] muscle creatine kinase [Mus musculus]
Tof[NP 067246.1] brain creatine kinase [Mus musculus]
Tof[NP 940807.1] sarcomeric mitochondrial creatine kinase .
Tef[NP 034027.1] creatine kinase, mitochondrial 1, ubiquit.

Bos taurus (ew, ...) [eventoed ungulates] taxid 9913
NP 777196.2| ‘miscle creatine Kinase [Bos taurus] 768 0.0
Zof[NPO0I015613.1] brain creatine kinase [Bos raurus] 664 0.0
ref[NP 001029828.1] sarcomeric mitochondrial creatine kina... 508 Se-144
ref|NP 776700.1] creatine kinase, mitochondrial 1 (ubiguit... 504 7e-143

ctolags ouniculus (domestic rasbit, ...) [rabbits & hares) tasid %86
SEIRE 0T 55081 muscie creacine kinase [Oryctotages o 0.0
Fof[ND001075730.1] brain creatine kinase (Oryorolagas cun: da 0.0
ref|NP 001156542.1] mitochondrial creatine kinase precurso. 500 1le-1a1

Rattus norvegicus (brown rat, ...) [rodents] taxid 10116
ref cle creatine kinase [Rattus norvegious] 76

0.0
511 Be-145
505 de-143

br
sarcomeric mitochondrial creatine kina.
Tef[NP 001012756.1] creatine kinase, mitochondrial 1 precu.

anis lupus familiaris (dogs) [carnivores] taxid 9
TR E OO ToRE 1 sarcomerie Aitochonieial ereating kina... 509 2e-144

10
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Mitochondrial Creatine Kinases SO
1 A “Brain”-specific
g Muscle-specific
Cytoplasmic Creatine Kinases
NCBUBLAS [Emreg— g Description [ e [ rmr ol g
Ay 2 NI 00047 Homo sapiens slburnin (AL), MRNA T 051 1009 2
M 0010088611 Felis catus alburmin (alb), mRNA 1027 1927
Enter accessi mber, gi, or FASTA sequence & Clear Query subrange & % NM_001082503.1 Equus caballus preproalbumin (LOC100034206), mRNA 1919 1919 megabIaSt %
— 3 MM _001005208.1 Sus serofa albumin (ALB), MRNA 1827, 1827 3
o g i oosooaof SSREERLIon Descrvton g
o ¢ i 0004775 Homo sapiens albumin (ALB), mRNA o
11 D010094] M 0010825031 Equus caballus preproslbumin (LOC100034206), mRNA
L Or, upload file —— NM_001009961.1 Felis catus albumin (alb), mRNA
€SS | e ‘ More M 001005208.1 | Sus serofa lbumin (ALB), mRNA
M 001003026.1 | Canis lupus familiris albumin (ALE), mRNA

Program Selection

[Optimize for

@ Highly similar sequences (megablast)
€ More dissimil ' (@i i
€ Somewhat similar sequences (blastn)
Choose a BLAST algorithm @

megablast)

| Speed

More|

(BLAST )

» Algorithm parameters

e e
€ Somewhat similar sequences (lastr)

Choase a BLAST algorithm @

ar sequences)

an G+T using Megablast (Op

Search database H
I Show results in.anew window

Less

M 0010093761 Ovis aries pre-pro serum albumin (LOC443393), mRNA
1M _001082344.1 Oryctolagus cuniculus serum albumin precursor (LOC1000091

WM 1809522 Bos taurus albumin (ALB), mRNA

1M _009654,2 | Mus musculus albumin (Alb), mRNA

1 134326 accession Description
M 0004773 Homo sapiens albumin (ALB), mRNA

Equus caballus preproalbumin (LOC100034206), mRNA
Felis catus albumin (alb), mRNA

o
NM_001052503.1
M_001009961.1

Sus scrofa albumin (ALB), mRNA
Canis lupus familiaris albumin (ALB), mRNA

Ovis aries pre-pra serum albumin (LOCA443393), mRNA
Oryctolagus cuniculus serum albumin precursor (LOC1000091
Bos taurus albumin (ALB), mRNA

Mus musculus albumin (Alb), mRNA

Rattus norvegicus albumin (Alb), mRNA

Gallus gallus albumin (AL), mRNA

Bos taurus conglutinin (CGHL), mRNA

Homo sapiens afamin (AFM), mRNA

5.1 Xenopus lasvis 68 kDa serum albumin (LOC397731), mRNA
1M 0010944611 Xenopus laevis 74 kDa serum albumin (LOC448844), mRNA

NM_001005208.1
M 001
M 0010093761

11



Macaque CDC20 Search

Sortable Results

Distribustion of 23 Blast Hits onthe Query Sequence &

, b bl
Ganfartc 4B TBEE3A 1
c NT_032977 Homo sapiens cliromosorme 1 genormic cortig, GRCHAY refere. S=215 E=15¢ £
Macaca fascicularis testis cDNA clone: QtsA-13692, similar to human S PRt et = 5 Color key for alignment scores 5
€DC20 cell division cycle 20 homolog (S. cerevisiae)(CDC20), mRNA, Customize View A w <40 o et 3
RefSeq: NM_001255.1 . R ] Quen 3
equence Analysis Tools e I 0 T | 1 s
Comment Feanrss Sequence BLAST Sequence 3 Separate o 300 600 900 1200 1500 3
] X ]
0168635 KA liresr s 06-0c12008 » BickPrmers Sections for
SRIEEION Macacs €asciculacis cestiLNCR) BLAST b ke T ipt and
COC20 call divizion cyels
i _onizes i), st | st | s | s ranscript an
Soreaaton crierseare BLASTH programs search nucleotide databazes using 3 nucleotide query. mare.. Genome
e stize capeins: | Enfer Query Sequence
e Slewaris Descriptions
ORGANIEN gl or FASTA sequence & Coar  Ouerysubrange &
wieae. s Legend for links to oher resources: [ uniGend & cene Bl structure M wap viewer
From
essERaNCe l
AvTHORS
rrmis (CTick hesdar wna)
. oruploadie | om0 == Description e e |
care: Job Title 42168636 Macacs fasciculari tetis cONACIone st
R eroational comsertive e o Homo saplens cell division cycke 20 homolog (S. cerevisiae) (CDC20), 2839 8% 00
DA ssquences of macagus ; = | Genomic sequences (show frst]
L < O Atign two or © WT 003470.15  Homo saplens chromosome 3 genormic contig, GRCh37 reference pri | 2673 2673 7% 00 s
npublished 101939222, Homo sapiens chromosorme 9 genomic contig, alternate asser 7% 00 s
SREmRINCE 3 basss 1 o 109) Choose Seargh Set Homo saplens chromosome 1 genormic contiq, GRChgaefefence pri 94% 2e-111 | 100%
r 101630570,2 Homo sapiens chromosorne 1 genoric cof Eirate assembly (b 94% 2e-111 | 100%
Database ©Human ganomic + anscrit Oliouss genomic + ranscriot. O inkrs (o e )
[ Human genomc plus transcript (Hurman G+T) Y e Pseudogene on Chromosome 9 |
Exclude it G
optians
Ewezoury | | Functional Gene on Chromosome 1
optenst Erteran Entrez qvery o it search @
v bl
c c
Y T
5 a
@ n
® = o2 T rumo supions chrcmoeime 1 genis conti, RO teierence primeey ]
= 0300623 =
a 5
2 ]
3 : &

[sequences producing significant alignments:
(Click headers to sort colunns)

" o max | Total Query E Max

gecession Desciption ‘ score |~ score ‘ coverage | value | _ident
Transcripts
WM 0012552 Homo sapiens cell division cycle 20 homolog (S. cerevisiag) (CDC20), 2839 8% 00 | 9%
| Genomic sequences [show first]
(W 001836578.2 Sapiens chromosome 1 genoric contig, alternate assembly (b 2853 4% 2e-111 | 100%
0T 032677 Homo sapiens chromosome 1 genomic contig, GRCh37 reference prir 2853 4% 2e-111 | 100%
MT 008470.13  Homo sapiens chromosome 9 genornic contig, GRCh3? reference pri 673 7% 00 | o5
1w 001839222,1 Homo sapiens chromosome 9 genomic contig, alternate assembly (b 2 7% 00 | 5%

Functional Gene Now First

Features in this part of subject sq
cell division cycle 20

Query start position; in exon order

Score = 411 bits (222), Expect =
Tdentities - 235/241 (97%), Gaps = te sy, st = et
Strand=plus/Plus A TR D e

Query 961

TCCT-CTCCAGTGETTCA
DL LT i

0 this pers ot suject wgunes:

It Sorting Order: e-vy "

Defau
Longest exon usually first

Shjct 13798551 G 13798551

i

sbjct 13798311 wrserss
Query 1020 CACCATSTECCTACACTE N R
sbict 13798371 .
R
Query 1080 T o= 1195875
UL e o
sbict 13799431 GATGGACGACATTT N i

N I L L
Quesy 35
e I T
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Links to Map Viewer

ph ph
: & &
fcenes_seq ] contigd sypol ] oengs-seazld contieXl Syl ° 3 3
Blasthit  Ideniy=06% 1.53 3 3
o] ||/ Blast hit dentity=97% 73..304 v v
1] Blasthit  Idensity=100% 303.453 o
sl . .
[} Blast hit Tdentity=98% 451.551 BLAST F g Op
il - Blasthit m
o] | Blasthit  Identty=96% 549676 o ormattin tions
¢ { Blasthit  Identity=08% 679.875
s Blasthit  Idenfiy=08% 874.970
" h Blasthit Tdentiy=9T% 965,120 koczor ss17K: NT 02393517+
P Blastlut YO Blast hit Tdentity=95% 421644
' o Blastht  Identity=08% 1198.13]
u o Blast hit Tdentity=98% 1323..144 ssstox
b NT 0329778+
1l Aapoc Blast hit Identity=96% 1442..164 o
e
1 43604K-
Chromosome 1 Chromosome 9
43605K- *
- Alignment View | Painwise with dots for idenities I -
g e g
g ; g
Editand Resubmit  Save Search Strategies v Eormatting options ¥ Download = Display Graphical Overview Linkout Sequence Retrieval O noBrgi CDS feature | =
Formatting options Reformat ] o
3 3
Show  [Aigment ¥ as[HTML ] [ Advanced View 5] Use old BLAST repotfamat Bessom o st | & )
Alignment View [ Painvise v o | ® CDS:unnamed protein 425 v W K Y P T M AKUVATETLTK G H El @
- Query 1395 CTGGTTAS 1454
Display @ Graphical Oweriew D lnkost @ Sequence Rotienal Bl 0 cos feture ™ Shict 371 _.a....| Gap (error) 1333
CD3:cell division cy 425 I
Masking Character [ Lower Case | Masking Calor | Grey ] @ introduces
CDS:unnamed protein 445 !
Limit results  Descrptions: [100 ¥ Graptical vanviow | 100 %]  Aignmarts: 100 ¥ @ Query 1455 ceeerce| frame shift 1514
Syt 1438 ... 1353
Orgarism _Type common name, binomil, taxid, o group narme. Gy 20 top taxa vl be shown. CDBicell division ey 445 RV
_ CDS:unnamed protein 465 E T
Enirez query ™ Query 1515 1573
Shyet ey 1553
BosciMin|  ewecidec| | ™ CD3:cell division ey 465
CDS:unnamed protein 485
Query 1574 1633
Download shjct 1554 1613
CDS:cell division cy 485
Algnment SeCh | gioceq | PssmWithParameters
Text XML ASN  HitTable(tet) Hit | Strategies | o ool " Query 1634 1680
Table(c: ASN1 == Al Shict D618 e 1660
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Download Options (Now on Results)

The Hit Table

str "Non-redundant SwissProt

622078, 10, -8 1},

g 4 BLASTP 2.2.17 (Aug-26-2007) g
g # Query: gil4557757|ref|NP_000240.1| Mutl protein homolog 1 [Homo sapiens] -
| Standalone formatter (future) P § Database: swissprot »
& ¥ Fields: query id, subje: ds, % identity, % pos: . alignment length, mismatc @
3 gap opens, q. start, q. end, s. start, s. end, evalue, bit score 3
g 4 80 hits found a
8 40.111g1(4557757 gi|1709056|sp|P38920 |MLHL_Y 36.68 56.91 796 426 18 8 756 5 769 Te-138 4B1
111114557757 gi|48474996 150 QPTG | MLHT 37.24 54,04 768 371 16 8 756 0 684 Be-122 437
Alignment .1119i|4557757 gi|2509)
Bioseq | PSSM | PssmWithParameters 0 1119514557757 95 12200] AlsO available in comma separated format for Excel
Text XML ASN.1 Hit Table(text] Strategies 1 ) . -
ASN.A Text ASN.1 1119114557757 gi]127557TSpTPZII6T-ZTHOTL ECOLT 357 T T
Hit Table(csv) ASN.1 — S = -111gi14557757 gi|29427778|sp|QBFAKS [MUTL_ECOL6 35. 202 78 214
—— .111gi|4557757 20455084 | sp | Q8XDN4 |[MUTL_ECO57 35. 202 7 8 214
-111gi|4557757 59798328 | sp|Q72PF7 | MUTL_ C 36. 2218 6 213
.111gi|4557757 3431695 | sp | P57886 MUTL_PASMU 35. 213 6 8 212
1119114557757 gi[1171080|sp|P44494 MUTL_RAEIN 35. 9198 6 8 212
1019114557757 gil20455102|sp|Q8ZIN4 |MUTL_YERPE 36. 207 6 8 212
-111gi|4557757 20455152 |sp|Q9JYT2 |[MUTL_NEIMB 33. 224 8 8 210
-111gi|4557757 20139217 | sp|Q9KACL |[MUTL_BACHD 35. 214 6 8 209
Structured Formats 1119114557757 31075794\s§\as7;:, MUTL_VIBPA 35. 210 5 8 209
1119114557757 3120455150 sp Q9 183 5 8 209
0.11[gi|4557757 gi|56749233|sp|Q6GHDO MUTL_STAAR 38.2 1937 6 207
1019114557757 gi|25090739|sp|Q8NWXS |MUTL_STAAW 38. 193 7 6 207
PSSM 1119114557757 71151979 sp | QSHGDS |MUTL_STAAC 38. 193 7 6 le-52 207
. -111gi|4557757 54037875|sp|P65492 |[MUTL_STAAN 38. 193 7 6 2e-52 207
Saved Settings Reusable on Web 1119114557757 20043258 | sp |Q9KV13 |MUTL_VIBCH 35. 204 6 8 2e-52 207
.Portable to Standalone 0.1119114557757 gil127553|sp|P14161|MUTL Y 35, 9 205 7 8 3e-52 206
-Reusable on Web 0.111gi|4557757 gi120455140|sp|Q9CDL] |MUTL_LACLA 3. 196 5 6 4e-52 206
1119114557757 |Q7MHOL |MUTL_VIBVY 34.6 21358 de-52 206
-Portable to Standalone .1 \:u 4557757 \sﬁ\oazw 7 IMUTL_SALTI 35. 20578 4e-52 206
> -111gi|4557757 gi|31076809|sp|Q8DCVO|MUTL_VIBVU 34. 213 5 8 6e-52 205
ref |NP_000240.1]|gi|4557757 gi|71648717|sp|Q5E2C6|MUTL_VIBF1 36. 186 6 8 le-51 204
ref [NP_ 1119114557757 gil37999611|sp|Q88DDL|MUTL_PSEPK 30. 278 7 8 2e-51 203
pl
£ PssmWithParameters {
<Itexation hits> =
<Hit num)l(/ﬂ:\t num> ® 425R68313141592653591152764D0031A py '
<Hit_id>gi|730028|sp|P40692|MLHL_HUMANY seq-annot ::= { s 55ACEADB26353660A64A5ACDEB5S50F 9ES4 DHmEO Lumns 4
—<Hit_def> desc { m 3 [EB5935D6DBBB42AD12495AEEAEBS7674E] query seq {
DNA mismatch repair protein Mlhl (MutL user { @ InC9B65354C55B6ARI54D130C6A32D6BRS5 9B id {
homolog 1) type 36A191B507A9A0353C2052AR9930000980 other {
</Hit_def> str "Hist Segalign" EOOE7 9BAFAFEFFSCFEC9E404543E947EEE accession "YP_385691"
<Hit_accession>P40692</Hit_accession> data { |n1294A1680A4R02842888029A5R042948 1 3
<Hit_len>756</Hit_len> { 28AA40A0A44A029588295625A0A2812904 ),
~<Hit_hsps> label 643452D09403429421485552140D09434D inst 1
~<Hsp> str "Hist Seqalign" , 554R9901924494A6406488508D214ACCI4
<Hsp_num>1</Hsp_num> data 1840D0C43300528D052522525250643921 repr raw,
<Hsp_bit-score>1568.9</Hsp_bit-score> bool TRUE } } } , 34214252AD2508E40A6425356485014D28 mol aa,
<Hsp_score>4061</Hsp_score> user { IDFAEF3BF10F93EBDE2B476022A19C046B length 616
<Hsp_evalue>0</Hsp_evalue> type [BCA4B317968BDADB75A23926609BBSCAOZ }
<Hsp_query-from>1</Hsp_query-from> yz,._, "Blast Type" , 7BDE03081372D56D17565D3F000903D8 64 1, ASN.1 ScoreMat, Portable
<Hsp_query-to>756</Hsp_query-to> data { DB177732599496E3BA4ES675F26BA60DAHE intermediateData |
<Hsp_hit-from>1</Hsp_hit-from> { |A24CBEE3DAEL738F3D93D1575AR1254445 freqratios |
<Hsp_hit-to>756</Hsp_hit-to> label 33C56551601D3A5B2DDES594F16006B093 0, 10, 03
ido, C706E734F83A2B730AREA309BES28DACCA : ’ 4
>_1 ! data 35B94BSBE6DE4CS385BEAAAB9AAF1FDC’I< { 427396, 10, -7 1},
<Hsp_identity>0</Hsp_identity> int o031} ), DDSEDEGE2 {0, 10, 0 },
<Hsp_positive>0</Hsp_positive> user { 1| ASCII encoded Web only [26E834D4ES { 593523, 10, -8 },
<Hsp_gaps>0</Hsp_gaps> type IF 605DDDB2D { 18841, 10, -6 },
<Hsp_align-len>756</Hsp_align-len> str "BLAST database title" , { 231628, 10, -7 1},
data { { 729652, 10, -8 },
{ 245444, 10, -7 },
label {
:

11266 in -7
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Recent Results

o o
z z
z - r s
& = smn i R =
P = BLAST isnoal o
3 Home | RecentResults | Saved Strategies | | Help. 3
5 5
] *NCBI/BLAST/ Recent Results o
e e
Links to your unexpired BLAST jobs appear below, mote.
. Login to My NCBI to
IVI an ag N g Sea rc h es Lookup BLAST Job save search strategies
RID: [ o |
Your Recent Resuits Results available for 36 hours
sumitetat @0 Stotus proam T g Database Bpresar
Recent Results 03131501 Done  tblasin  AAGOD454 adipsin [omithortynehus anatinus] 15 wge 03450301 x
03431457 ZDWZWIDBD2 Dane biasin  glg637150 476 ters) o s e ase
X 05131455 ZouRennts pane  blecin 001026 2 Homo sapens. 1173 wgs 03150235 sawe x
Saved Strateg|es 0131430 ZDUONESITS  Done b O-oI2SHII 00120 oo saens. 11713 vps 03450233 a3 x
03131429 ZDVBH2A2012 Dome  blastn (2)- gil42544238|refINM_001928 2| Homo sapiens... 1173 wgs 03150229 save x
CXBIE) mTen bED Eh 0982 Hemosesens,, 1173 wgs 03450226 smm x
03431421 ZDUWKETOS Dane  biasin _onnotaz 2 we  09150221 s x
03431341 ZDXWXGB01T Dane biasip  prolin sequence 1038 0w 015007 s x
e L e,
g g
&
<, BLAST & &
Home | RecentResults | Saved Strategies | Help [Weicome pscoop o o
g g
PNCB/BLAST: Sav Srategies 3 S
S S
Browse and run your saved sets of BLAST search parameters. (Query sequences larger than 10K are not saved.) more. 2 2
Your Saved i BI/BLAST/thlastn: TEL o Recetpae _ ookmarc
e oo | [ ARG S Genome and S peci alized BLAST
Progiam teated Enter accession number, gi, or FASTA seques Clear. Query subrange &
et oria| | e
st From
s 2007-11.08
Y e—
tolastn 2007-11-06.
s 2007-11.08

2007-11-06

psi-blastp

onwploadfie | [T mewe. | o

Job Title e
Entor a descriptve e foryour BLAST search @

Re-run searches
to keep up to date

Choose Search Set

Gt Norhumen nowmouse ESTs (s others) E
& [ormondes Gora0rs]

e e vl vt Onty 2 5
Eurez @

' Enter an Enrez uery o it search

a protein query)

Soarch database est_others using Thlastn (search translated nucleotide database u

I Show results ina new window
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Nucleotide Databases: Human and Mouse Genome BLAST pages

| Megablast, blastn service |

S9DIAIBS dl|qnd

Choose Search Set BLAST Assembled Genomes

Database %IHuman genomic +transcript © Mouse genomic + transcript © Others (nr etc.)

Choose a species genome to search, or list all genomjc BLAST databases.
[ Human genomic plus ranscript

o Human O Oryza sativa o Gallus gallus

o Mouse o Bos taurus o Pan troglodytes
» Human and mouse genomic and transcript now default o Rat o Danio rerio o Microbes

o Arabidopsis thaliana o Drosophila melanogaster o Apis mellifera

+ Separate sections in output for mMRNA and genomic

S9DIAIBS dl|qnd

» Direct links to Map Viewer for genomic sequences

pl
[ £ NCBI Home > Genormic Eiclogy> BLAST
ap Viewer s
H < P Go | _Clear
I "
The Nap Viewsr rcwdes a wide Yarisy of genome maping and sequencing dats. Mo, ) BLAST
3 Overview BLAST Black cottonwood Sequences
Seanch Y] v Vertebvates s e
© Enter an accession, gi, or a sequence in FASTA format
Search [Select Group orOrgamEm | » Monocots 9 (13) News Ente . 0, q FASTA format:
v Eudicots @ @1 Manual 311 46410751 b] AAF28053 1 AF124527_1 ethylens receptor =
for e ) References [NEACHC TEPQUP ADELLMKYQY TS0 F 1ALAYFSTPLEL TYFVEKS AVFPYRUVLYQF GAF TVLCC
| Scientific name. Common name Build Tools Retioee rosults | INLUTESHHSRTVATYNTTAKVLTAVVSCATALILYH T TPDLLSVKTRELF LNKAAELDRENGL
Y [ TGRIVRIL THE IS TLDRUT ILKTTLVEL GRTL AL EECALVEF TRTGLELOLS YTLRGQVFVGY
Tools Logend Arabidopsis thaflana thale cress fugry Genome Project | LPVINQVFSSNRALKISPNSPY ARURPLAGKRNPGEVVAVRVPLLHLSNFQINDUPELSTRRY ALI
Beta vuigaris beet Y 8 |PSDSARQUHVHELELVEVVADQVAVALSHAAILEESNRARDLLMEQN IALDLARREAETATRARN] ¥
@ Searh orBrowss the Gerame Brassica junces brown mustard 9® CT| B
- S
@ Genome Resources page Brassica napus rapeseed Q 8 Or, choose a file to upioad
o srassica nigrs black mustard 9 ® Bowe. |
Brassica oleracea 9® Set subsequence: _(optional
Pttt s or o Brassica rapa fiold mustard @ ® i i
enome bull
o upoate pepper 9®
huran genorn.. e o Gicine max soybean Q® Database
o Lot Q® [enome (referense oyt =] 45666 <eauens
Related Resouncos.
= Manihot escuienta cassava 9 ® HTGS fseq RuA -
on-RefSeq
9® FFBhSir Gompare 3 protem soquence e = musestds Fobose G
Medicago sativa alfalfa ors Non-RefSeq protein =
Phaseolus vuigaris ianey bean ESTs
N Optional [megaBLAST: Compare highly related nucleatide sequences
Populus trichocarpa poplar Buid11 Traces-other . 7 o
Frunus duicis sweet almond WGS contigs
Solanum lycopersicoides nightshade £y
Solanum lycopersicum tomato Y D
Smal Genomes | I
Solanum melongena eggplant £y Advanced options:
. Baeia  ® Sofanum peravianum Perian tomato Q
s
Q8
o Theobroma cacao cocoa Soseat] Gl
Vigna radiata mungbean Q8

S30IAI9S J1|qnd




tblastn Genome BLAST Results

e R

Bl L B
iy Epore, "

[ Protein- nucleotlde allgnments )»

Genomic Context of BLAST Hits

7] ;. : : 7]
Sho postions o v BLAST i i e bac cattnwood erome using he TR 7R T T g Populus trichocarpa (poplar) genome view BLAST search Populus trichocarpa | ¢
T ——— Build 1.1 statistics sequences | =
SUTEER GO0 R AAFZSS LIARIZASEN.L ectslene xecepeor (s persicel Shct Laass OVMLIKFIASRLEVFNLAPDLAEYAL ERRLR T IO RP UGS 12400260 () 8
ST ae 0
Ssct 12643279 FVARAEALRDSRATDFFFYE ONTFYLRVOVIE DAQLRSTS 06 TFCSRGALTATTL 12449100
bl e DGO YL S TRFAUTOSLATRIS G501 s6 -I-
000457 Popius ichoearpa Inkage g I-whel genore shatg S04 E=11|  suee  124a088 \v\%.’\EnEEE,EE;Eﬁﬂ.ﬂ“;t:%:ESEEEEA{E&mmmnm 126920
wery 551 e —— _
Shict 12915 DTS LTIV S ASEnALES 12402740 -I- “ || [I A I
RS e v . T
LGl LGII LGIII LGIV LGV LGV LGUIT LGUIII LGIX LGX
et g Exons and genes mixed it ot f 1 ' 1 1
Himoiney st
B —. 55
Ssct 12443955 SHUTAVALSHARLCEE HRARD LV OV ATDFARRE AETATRARAD FLATIOREAFR 12440776 ~
e e e e 5 g
Sbjct 12443775 EAVIALSSLLQETELTPEQRLNVETILRSSNLLATLINDVLDLSRLEDGS! 12403588 |I I
ey a0 psymeemy o
RO (. p— LOXI LGXIT LGKITI LGKIV LGKY LGXVI LGXVII LGRVIII LGXIXnot placed
Hit GlIs: 1 45
foore z 190 bl (479, Bepect - ledr Hits: E 4 1 7
Ftnd BTG R T oein oo, o - 2t 4w
ey 05 ORGSR LT IR 708
Shict 12440061 n;ﬁ%ii%ﬁ%ﬁm“&ﬂ%&‘%wmm%i%éttﬁﬁv’i%m 12439900
T T
T . . . .
T —————| M p V S | d BLAST P
oo Its in Map Viewer pecialize ages
[ ———— 5
pl [T pl
Master Map: Contig Swsmary of Maps £ Smc|a||zed BLAST £
[Regon Diolaye 3,100KC13 00K b 5 &
ri modl contisX Syt O - o )
Pth RNAX]  Model2l] contigd] Syl o & Choose a type of specialized search (or database name in parentheses.) &
sz 2 3
[ 3 3
o "H e . ) -
ge Bears Menird “ o Make specific primers with Primer-BLAST “
R s o Search trace archives
Bhwereize 12457 o Find conserved domains in your sequence (cds)
i R — A .
- Gz . o Find sequences with similar conserved domain architecture (cdart)
st e —
G o Search sequences that have gene expression profiles (GEO)
i o Search immunoglobulins (IgBLAST)
o s Egﬁéi | fzmoi-|— Blast hit Tdentity=83% 738.627 o Search for SNPs (snp)
s o Screen sequence for vector contamination (vecscreen)
SYIbo i 2 v o Align two (or more) sequences using BLAST (bl2seq)
Best hit: NP_176808.3 Ana73350 i . : . .
iost hit description: ETRL (ETHYLENE RESPONSE 1); | “l | Blast hit Tdentity=57% 625.42] o Search protein or nucleotide targets in PubChem BioAssay
e wrripunervt response regulator [Arabidopsis i I | Blasthit Tdentity=78% 429..30(] o Search SRA transcript libraries
aliana sl
g | R e o Constraint Based Protein Multiple Alignment Tool
e | | wosdf{ | Blasthit  Idenity=91% 307.1
s Blasht  Tdentiy=t.
Bl deny=75%429.300

Blasht  Tdenity=91%307.1
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BLAST extensions and improvements

Primer BLAST from Sequence Record

] ]
< <
= [NCEI Reference Sequence: NM_001077.2 =3
5 - 5
@ Homo sapiens UDP glucuronosyltransferase 2 family, Change Region Shown “l|o
3 polypeptide B17 (UGT2B17), mRNA Customize View -2
2 2
. . . g . 1] Comment Features Sequence Sequence Analysis Tools 1)
. —
PrimerBlast — primer designer / specificity hocvs e o0wen B T + BLAST Sequence
DEFINITION Homo sapiens UDE glucuromosyltransferase 2 family, poly
h k (UGT2B17), mRNA » Pick Primers
checker lhccssston 001077 s 936292 )
Vemsron M 001077.2 GI:s2851461 Atticles aboutthe UGT2B17 gene
. . . kevnoros
COBALT - Protein Multiple Alignment tool (SO mo sapions (umam + uentiative ol predictng cuiating
ORGANISH Homo sapiens sex steroid hormor (Hum Mol Genet. 2009]
Eukatyota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; , .o ,
. . » Copy-number variations (chs) ofthe
Mamnalia; Butheria; Buarchontoglires; Primates; Haplorrhini: s (@ .
* Integration / expansion of BLAST 2 Sequences Bt oo e i 300
[REFERENCE 1 (bases 1 to 2099) » Characterization of UGTs active agams\
AUTHORS  Strahm,E., Sottas,P.E., Schweizer,C., Saugy,M., Dvorak,J. and SAHA and associatiol [ 9
Saudan, ¢
1ITLE  Steroid profiles of professional soccer players: an intermational »Seeal
comparative study
JOURNAL  Br 3 sports med 43 (14), 1126-1130 (2009) RefSeq Protein Product
PuBMED 15202302 fetsed Broteln Froduct
REMARK GeneRIF: Observational study of gene-disease association. (HuGE See the reference protein sequence for UDP
Navigator) ) glucuronosyliransferase 2 family, polypeptide
[REFERENCE 2 (bases 1 to 2099) BA17 precursor (NP_001068 1)
AUTHORE  Ahn, 3., Schunacher,®.R., Berndt,5.I., Dfeiffer,R., Albanes,D.,
Andriole, G.L., Ardanaz,E., Booing,H., Bueno-de-Mesquita,b., More about the UGT2B17 gene
Chanock, §.3., Clavel-Chapelon, B, Diver,u.R., Feigelson,i.s., UGT2B17 belongs o he famiy of
st eitvemerlin bt b i LS Dt Uste o
overvad,K., Palli,D., Stattin,P., Stampfer,M., Stram,D.O., 24.1.17), enzymes that catalyze the transfer
o o P Spamprer M, N of glucuronic acid fro.
b b
Resetpage  Save search parameters s S s
PCR Template = Arefseq mRNA sequence as PCR template input is required for options in the section &) Hl
Enter accession, gi, or FASTA sequence (A refseq record is preferred) & Clear Range ? Exon junction span Nojpreference Mo ?
W_001077.2 - T 3 o o m f 3
rom o & Exon junction match [N No preference 5
Forward primer
AR @ 7 4 Primer must span an exon-exon junction ®
2 . : . S
T everse primer Minimal number of t Primer may not span an exon-exon junction
r, uploar e (Browse...) Intron inclusion ) Primer must be separated by at least one intron on the corresponding genomic DNA &,
Intron length range Min Max
. 1000 1000000 &
Primer Parameters Get Primers
Use my own forward primer ©  Clear Primer Pair Specificity Checking Parameters
(5'->3' on plus strand)
N | | Specificity check né r primer pair intenc my 9
Use my own reverse primer o s pecificity chech # Enable search for primer pairs specific to the infended PCR template
Organism %606

(5>3' on minus strand)

Min Max
PCR product size 100 1000
# of primers to return o
Min opt Max Max T difference|
Primer melting temperatures 57.0 60.0 63.0 3
(Tm)

Please note the recent change in default Tm calculation @

‘ Organism-specific search ‘

Enter an organism name, taxonomy d or select from the suggeston list a5 you type.
il o rgania

Database [ Refseq RNA (refseq_rna) e

Primer specificity stringency At jeast (2 18] total r Refseq RN A (refseq_rna)
atleast (2 [§) mism Genome (reference assembly from selected organisms)

Misprimed product size 00 o Genome (chromosomes from all organisms)

deviation
Splice variant handling 01 Allow primerto ampi 1
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b b
g blesn | bsstp | plsst | hiastn | toiasts | g
I =3 Rosctpage Bookmark || 2,
0 H Enter Query Sequence o H
L @ Enter accession number, gi, or FASTA sequence & closr Query subrange © @
3 >ref|NC_000004.11|:c69538106-69310907 Homo sapiens chromosome 4,GRCh37 primary reference assembly m 3
= TTGGATCAGTGTTCGATTTTTGGACTGGAGAAACCAAGAGAGGCCATGTAGATTTTGCCCTGTTAACCGG From =
) O TCCAAGCCAACTTACCAGTAGGCGAGATCAGTGGCTGATGCGCATCCACAGAGAGGCCACTGEAGEE ' 3
L TGAGGAGCTTCCTCTGTCTAATTGCTGTCGCC AAGCGACAC v To 1]
AGACCTGAGCCCCTCCTAGGATTTGGCACCAGATGTAAGGTTCTTGAATCAGTTTGAACCCCAACAGCGC 4
Or, upload file  (Ghoase ie) o i solectad ©
Job Title [TefINC_000004.11[:c69536106-68310907 Homo.. |  Filters and Masking
Entera descriptive tlefr your BLAST search © §
i Allgn o o moee Secuenses © Filter # Low complexity regions
- - Species-specifi repeats for: )|
Primer pair 1 N - Enter Subject Sequence &sp pecific repe e
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